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??????????????????????????? 
 





































































































????????? Fig. 1 ????????????
10????????JIS4?????????????
????? ???????????? 50mm? Y ?

































































Table 1? ??? JIS???????????????????????? 
Fig. 1 ? ???? 
Table 2? ??????????????? (mass%) 
?????? ?????????? ?????? ????? ????? ???? ????? ??? ????????? ?
?????? ?????????? ?????? ????? ????? ???? ??????? ??? ????????? ?
?????? ???????? ??????? ????? ????? ???? ? ??? ???????? ?










































W= 87(N) : ?????? 
D=0.326(m) : ????????????????? 
? ? ? ? ? ?  ??? 
? = 139.5? : ?????? 






























? ?????????????? Table 3??????
????????????????????????
(CE ?)? 4.2~4.4%????????????????  
? ???????????????????????
? Bi???????? Fig. 2?????? Ca???
????? Fig. 3???? 
????????????????????????
????????????????????????
?Bi???????? Table 4?????? Ca???

























Table 3? ????????? ? ? ? ? ? ? (mass%) 
Bi Led : Bi ladle inoculation 
Bi Led + Str : Bi ladle + stream inoculation 
Ca Led : Ca ladle inoculation 
Ca Led + Str : Ca ladle + stream inoculation 
Fig. 2? ???????????????????????? 
Fig. 3? ???????????????????????? 










































273K ? 10J ??????233K ??????????















































???? 273K????? T50??+? T170????
?????????????????233K???? Ca
?????????????????? T170????
Table 4? ????????????????????????? 
Table 5? ????????????????????????? 
Fig. 4 ? ??????????? 
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????????????????????????
????????????????????????
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? 1? ??????? 
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? ????????????? Minakami et al. (1951)?
?? (1962)????????????????????
?????????1943? 12? 28????????





































? CSAMT?????1, 2 4, 8, 16, 32, 64, 128, 256, 512, 
1024, 2048, 4096, 8192 Hz???????? 20, 40, 80, 













??????????? 20 m?20 m????????
????????????????????????
??????? 1100m????  
 
3? ?? ? 
 
? ??? CSAMT ???????????????
1000m ?????????????????????
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??? ??? ??? ?? ?? ???? ????
??? ??? ??? ?? ?? ???? ????
???? ???
???
?? ?? ???? ????
???? ??? ?? ?? ???? ????



























































































??????????? CH ????????? BFS














































































































































































? 50????????? BA3??????????? 
???????????????????????




































































BA BA1 BA2 BA3
???? ???????????





























































N BA BA1 BA2 BA3 BB









































































































































































BA BA1 BA2 BA3


























N BA BA1 BA2 BA3 BB
























































































































?? ? 1 ??????????????????









? 1? ????????????????? 
?? ? ???????? 
?? ? 450 m?100+250+100 m? 
?? ? 451.2 m 
????? 52 m 
?? ? 12.3 m ?0.4?2+1.5+7.5+0.5+2.0 m) 
?? ? ?? 63??1988?? 
 










???P3-P4 ?????? 4 ??????????
????????????????????? 
3.2? ?????? 
? 2 ???????????????????? 
 
? 1? ???????????? 
         ?  







? 2? ?????? 
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? 3? ?????????????????????????? 






























?????? 3 ???????c ????????
???????????????????????













(d) ??? 1???????f4 = 1.489 Hz? 
? 4? ?? 
 
(a) ?? 1???????f1 = 0.513 Hz? 
 
(b) ?? 2???????f2 = 0.684 Hz? 
 
(c) ?? 3???????f3 = 1.196 Hz? 
? 4? ??????? 
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????????????????????
?






















































? 1? ????????? 
 
? 1? ?????????? 
?? 5.8m 
















































?? 10km 100km 
???????? [dB] 114.6 134.6 
??????? [dBm] -68.6 -88.6 
?????? [dBm] -104.0 
S/N? [dB] 40.2 15.5 






























? 3? ?????????????? 
 











???? ?? 100km 


























































































































































































































































































?????????????, 3E-10, November, 2014 
[2] A. Galehdar, P.J. Callus and K. Ghorbani, "A Novel Method of 
Conductivity Measurements for Carbon-Fiber Monopole 
Antenna," IEEE Trans. on Antennas and Propagation, vol.59, 
no.6, pp.2120-2126, June 2011 
[3] ?????????????????????????
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FRP ?????????????? H ???????? 
 































































??????? 5 ?????N ????????
???A830 ??? A1245 ??????????? 
830, 1245 g/m² ? AFRP ????????????
????????A830-P ??? A830-S ?????
??? 830 g/ m² ? AFRP ??????????
??????????????????? (PET) ? 
FRP ??? (???PFRP ???) ????? 1.5 
mm ??????????????? 
? 1 ?????????????????? ? 
2 ??????????????????? E ? 
??? A ???????????????????
?????????(1)???????? 
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????????????????? 1.5 ~ 2.0 % ?
?????? 
???A830-P ?????AFRP ???????










































??????? 15 mm ?????????????
????????????????? 7 % ????
????? 





































????? ? ? ???????
????????
? ???? 
? 1? ?????? 
???? ??? ???????(MN) ????(%) 
N - - - 
A830 AFRP ??? (830g/m²) 101.2 1.40 
A1245 AFRP ??? (415g/m²) + AFRP ??? (830g/m²) 151.8 2.10 
A830-P PFRP ??? (1250g/m²) + AFRP ??? (830g/m²) 114.8 1.58 




? 2 ???????? 














????????? ? ??? 150 mm?194 mm ??
????????????????? 9 ??? 6 
mm ?????????? 2 m???????? 1.6 
m ???? 
??????????????????????




? 5 cm ??????????????? 
? 2 ????????????????????
????????A830 ????????? 830 g/m² 
? AFRP ????????????A1245 ???
????????? 415 g/m² ? AFRP ?????
??????????? 800 g/m² ? AFRP ???































A830-S ????????? PFRP ???????





? 2?? 3 ??? ? 4 ????????H ??
???????????????????????
??????????????????5 ????
??????????AFRP ??? PFRP ????
????????????????????? 
2.2? ????????? 
? ?? 1 ????????????????? 4 ?
??????????????????????? 
400 mm ????????? 500 kN ??????
??????????? 
??????????????????????












????????????????? P = 200 ?? 
360 kN ???????????????????
???????????????????????
?????? P = 240 kN ??????????? 
? 2? H ???????????????? 




??? 5.5 380 469 












AFRP 415 0.286 118 - 2060 17,500 830 0.572 
PFRP 1250 0.906 10 - 740 70,000 
??? - 1.5 206 310 436 - 







35 40 10 
 
?? 1? ???? 





















???? N ?????????P = 260 kN ??
????????????????????? δ = 
20 mm ????? P = 285 kN ?????????
????? δ = 20 mm ?????????????
???????????????????????
???????????????????? 
A830 ?????????N ?????? 20 kN
???????????????????????



















????? δ = 35 mm ?????????????








A830-P ?????????P = 290 kN ??? 
A830 ????????????????????? 
 
?? 2? ????????? 
 
? 3? ??-???? 







































????? A830 ??? A1245 ????????
????? 























?????????A830/1245 ??? A830-P ?
???????????????????????
???????????????????????









????? 7 ~ 8 MPa ??????? 










3.3? AFRP ?????????????? 
? ? 4 ????????????????????
????????????????????? P = 




?? 3? ??????????????? 
???? 
 
?? 4? ?????????????? 
??? 
 
?? 5? A830-S ?????????? 
????? 











































???????? δ = 10?20?30?40?50 ??? 60 
mm ?????????????????????












































A830-S ??????????? δ = 20 mm ??
??? AFRP ????????????????
??????δ = 30 mm ???????????? 
 
? 5? ???????? AFRP ?????????????? 
























































































τmax???(?ε2 - ε1 ) Eata / l 
?
A830P ??? 
τmax???(?ε2 - ε1 ) (Eata + Eptp)/ l 
?
 
? 5? ????? AFRP ?????????????? 









     
A830 101.2 1.40 322.5 9.6 
A1245 151.8 2.10 335.3 13.2 
A830-P 114.8 1.58 336.0 11.3 
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???? T ? PC ???????????????
??????????????????Vol. 37, No. 2, 
pp. 1147-1152, 2015.7 
7) ????????????? ???? ???AFRP ?
?? PFRP ?????????? RC ??????
???????????????????Vol. 37, No. 
2, pp. 1153-1158, 2015.7 
 





























? ???????????? Re-Cr ????????
???????????Ni-Al???????????


















































? 200-600 ?? 24 hr???????????????
??????????? 
2.2? ???? 
? ????????????? SUS304 ??????
?????Ni ????????? Watt ????
Sulfamate??????Table 1????????????
? Al??? 0.37-1.48 vol%????????????














??? Cu???? 40 kV-50 mA,?????DS, SS, RS
????? 1˚?1˚?0.4 mm? 0.02 deg.???????
???????????????????????SEM?








? Fig. 1???? 200-600˚C? 24 hr?????Al?? 





? ??????????Al??? 20 g L-1???Watt
?????????? Al????? β? EDS???

















Fig. 1 Ni-Al?????????????Watt??40 ˚ C?














Fig. 2 Ni-Al???????Al???, β,????Al?
???????????Watt??40 ˚ C???Al?
?? 10, 20 g L-1?pH=4.5?ic=1 A dm-2? 
 
? Fig. 3 ???? pH ????? Watt???????
???Al??????? pH???????????
?????????pH=3????? β??????pH
??????? β ????? pH>3.5 ???????
? β?0.25????????????? 
 
Watt bath Sulfamate bath 
NiSO4 6H2O 1.02  Ni(SO3NH2)2 4H2O 0.9 
NiCl2 6H2O 0.19 NiCl2 6H2O 0.18 
H3BO3 0.65 H3BO3 0.65 
SDS *1 69 m   













Fig. 3 Ni-Al??????? Al???, β,??????
pH?????Watt??40 ˚C???Al??? 10, g 
L-1?ic=1 A dm-2? 
 






















Fig. 4 Ni-Al??????? Al???, β,??????
????????Sulfamate??40 ˚ C???Al??

























Fig. 5 Ni-Al??????? Al???, β,??????
? Al ?????????600 ˚C ??? Al ??























? ???????????? Figs. 6, 7???????
??????Fig. 6??β??????????????
 - 36 - 
Fig. 7????????????????????β?























Fig. 6 Ni ????????? Al ?????-????
?????????????????Sulfamate??













Fig. 7 Ni ????????? Al ????-?????
?????????????? Guglielmi ???




? Fig. 8? Fig. 9? Sulfamate?????SUS304???
?????10 μm????????????Ar-8 vol% 




?????? Al ???? 25 at%?????????
??????? 






???????????????????800 ˚ C? 3 h
????????? Al ?????????????
?????line 1??line 2?Ni????????? 
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Fig. 8 ?25 at%?Al?????Ni-Al??????Ar-
8 vol% H2? 800˚C???? 3??? 70 hr???
??????????????????????




Fig. 9 ?25 at%?Al?????Ni-Al??????Ar-
8 vol% H2? 1000˚C???? 3??? 70 hr???
??????????????????????









(1) Ni3Al???????? Al? 25 at%??????
???????????Al ??????????
???????????? 
(2) Ni-Al?????? Guglielmi ?????????
???????? 
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? 1? ???? 
(?????????????????) 
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? 2? ?????????????????? 
 























? ??? 2??????????????????? 


































? 5? ????????? 
????????????? 









1 2 1 
1 5 1 
1 10 1 
????? 
1 2 1 
1 5 1 
1 10 1 
????? 
?????? 
1 2 1 
1 5 1 
1 10 1 
????? 
1 2 1 
1 5 1 









1 2 0.5 
1 5 1 
1 10 1.5 
????? 
1 2 0.5 
1 5 1 
1 10 1.5 
????? 
?????? 
1 2 0.5 
1 5 1 
1 10 1.5 
????? 
1 2 0.5 
1 5 1 









1 5  1 
5 5  1 
10 5  1 
20 5  1 
1 10  1 
5 10  1 
10 10  1 
20 10  1 
????? 
1 5  1 
5 5  1 
10 5  1 
20 5  1 
1 10  1 
5 10  1 
10 10  1 
20 10  1 
????? 
?????? 
1 5  1 
5 5  1 
10 5  1 
20 5  1 
1 10  1 
5 10  1 
10 10  1 
20 10  1 
????? 
1 5  1 
5 5  1 
10 5  1 
20 5  1 
1 10  1 
5 10  1 
10 10  1 





















? 6? ?????????? 
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3.3? ???? 


























































































???????????????????????? ? 7? ??????????(??????????
????????????????) 
? 8? ?????????????????? 
????????????????????? 






































???? 2kHz? 3kHz???????????? 
3.3.4? ????????  















































































? 11? ???????????????(?? 





























? 9? ????????????????????? 




























































???? ? ?????? ? ? ?  
????Kn???????????????????




d=30mm ? ? ? ? ? ? ? ? ? ??? ? ???????? ?
????? ????? ? ?????????? ? ??????????????? 





















































































???????Vol.23, No1, 2001 
3) ?????????????????????????
?????????????????????????
?????????????Vol.25, No.1, 2003 
4) ?????????????????????????
?????????????????????????
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???????????????????????? 
 

























































































????? ???? ????? 1?????????????
????????????????????? ??????
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????????????????????
 




































































??????????? iodoacetanilide (IAA)?? N-
ethylmaleimide (NEM), N-?-naphthyliodoacetamide (NBN)
???D??? 13C?????1?6????????
 




















































































































































1) Kurono, S.; Kaneko, Y.; Matsuura, S.; Niwayama, S. Bioorg. 














??? ??*1???? ??*2???? ??*3 
 
 



































































3 ?????????????? 3 ????????
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? 10? ?????????? 
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?????????????????????? 
  













































































? 1? ???????? 
? 1? WC?????????? 


















??? 600??????? 600??????? 500 ?
?????????? 
 ????????? 1.16 mm ??????????
????????????????? 3 ??????
??????????? 800 g??????? 10??
????? 8000 g????????????????
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? 5? ????????????????? 
 
3.2.2? WC????????????? 
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? 80?(2008)?457. 





? 8? ?????????????(5Nb-5Co) 
? 9? ????? 600???????????? 











































































































? ? ? ? 2? ????????? 0.2%?????? 
?????????? 
 


























































? 5? ????????????????????? 
































































































?? ?  
 








???? ??? E?Vol.135?No.12?2015-12? 
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International Conference on Molecular Electronics and 
Bioelectronics?D-P13?p.231?Fukuoka?Japan (2013-3) 
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Uesugi, H. Fukuda, K. Sawada, T. Iwasa?Highly Sensitive 
Analysis of Water-Insoluble Nanoparticles and Soluble 
Proteins in Liquid by Resonant Surface Acoustic Wave 
Modulation Measurement Wave Biosensors?26th 
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? ? ? ? ????????????? ?????? ???? ????
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?????????? ?????? ??????? ??????? ??? ?????
? ?? ?????????????????????????????????
??????? ????????? ???? ??? ????
?
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??????? ?? ? ????????????????













































































































































































































































































































- 70 - 
??????????????????????????
???????????????? ? ?????????













































?? ????????? ????????? ??????????
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??????????????????????????








???? ?? ???? ?????????????????
?????????????? ????????????
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??????????? ? ? ???????????????
????????? ??????????????????
? ??????? ?????????????????????
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?
?????????????????????????????????????????? ? ? ? ? ???????
??? ????? ???????? ??????????
??????????????????????????????
????????? ?

























?? ?? ??? ???
????????????
?????? ???????








?? ?? ??? ???
??????????????
? ?????? ??? ???
??????????????????????
????????? ?





















???? ??? ? ??
????????????????
????




??????????? ? ? ??? ??? ? ?? ??
?????????? ? ? ? ??? ??? ??? ???
????????????????????????????????????? ? ?? ??
??????????? ? ???????? ??? ??
?????????? ? ? ? ??? ??? ??? ??
??????????? ? ? ??? ?? ? ??? ??
?????????? ? ? ? ??? ??? ??? ??
?????????? ? ? ? ??? ??? ??? ??
?????????? ? ? ???? ??? ??? ??
?????????????????????? ??? ??? ??
??????????? ? ? ? ??? ??? ??? ??
??????????? ? ? ???? ?? ? ??? ??
???????????? ? ? ??? ??? ? ?? ??
??????????? ? ? ???? ??? ??? ??
??????????? ? ? ? ??? ??? ? ?? ??
??????????? ? ? ? ??? ??? ??? ??
???????????? ? ? ??? ??? ??? ??
???????????? ? ? ??? ??? ??? ??
???????????? ? ???? ??? ??? ??
???????????????????????????????????? ? ??? ??
???????????? ? ? ??? ??? ??? ??
??????????? ? ? ???? ??? ??? ??
??????????? ? ? ? ??? ??? ??? ??
??????????? ? ? ???? ??? ??? ??
???????????? ? ???? ??? ??? ??
??????????? ? ? ? ??? ??? ??? ??
??????????? ? ? ???? ??? ??? ??
???????????? ? ? ??? ??? ??? ??
???????????? ? ? ??? ??? ??? ??
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??????????? ? ? ? ??? ??? ? ?? ??
??????????? ? ? ? ??? ??? ??? ??
???????????? ? ? ??? ??? ??? ??
??????????? ? ? ? ??? ??? ??? ??
???????????? ? ???? ??? ??? ??
???????????? ? ?? ?? ??? ??? ??
????????????
??? ????????? ???
?????????? ? ? ? ??? ??? ??? ??
????????????????????????????????????? ? ?? ??
??????????? ? ? ??? ??? ??? ??
?????????? ? ? ???? ??? ??? ??
?????????? ? ? ? ??? ??? ??? ??
?????????? ? ? ? ??????? ??? ??
??????????? ? ? ??? ???? ?? ??
?????????? ? ? ? ??? ??? ?? ??
?????????? ? ? ? ??? ??? ??? ??
???????????? ? ???? ??? ??? ??
???????????? ? ???? ??? ??? ??
???????????? ? ???? ??? ??? ??
???????????? ? ???? ??? ??? ??
???????????? ? ? ??? ??? ??? ??
???????????? ? ? ??? ??? ??? ??
???????????? ? ? ??? ??? ??? ??
??????? ? ????????????????????????????????????????????????????????????????
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